Influence of the metabolic properties of human cells on the kinetic of formation of the major benzo[a]pyrene DNA adducts.
Polycyclic aromatic hydrocarbons (PAHs) are ubiquitous environmental contaminants. Some of them, including benzo[a]pyrene (B[a]P), are tumorigenic due to their ability to generate DNA adducts. In order to define potential biomarkers of B[a]P exposure, the aim of the study was to identify the major stable DNA adducts in B[a]P-treated human cells. The role played by cellular metabolism on the nature and frequency of the DNA lesions was investigated using keratinocytes (HaCat) and actively metabolizing hepatocytes (HepG2) cell lines. Quantification of DNA damage was carried out by HPLC coupled to tandem mass spectrometry, a sensitive method making possible the selective detection of the different potential stable DNA adducts of B[a]P. These include two adducts of the 7,8-dihydroxy-9,10-epoxy-7,8,9,10-tetrahydrobenzo[a]pyrene (BPDE) pathway and three adducts of the radical cation pathway. The results indicate that incubation of cells with B[a]P induces almost exclusively the formation of BPDE DNA adducts on purine bases. The amount of DNA adducts generated in hepatocytes was found to be two orders of magnitude higher than that measured in keratinocytes. Interestingly, the level of the DNA adducts produced in the cells incubated with (+/-)-anti-BPDE was similar in the two cell lines, indicating that the difference observed upon incubation with B[a]P could be attributed to different kinetics of B[a]P metabolism. The repair rate of BPDE DNA adducts was identical in the two cell lines with a half-life estimated to be around 20 h. These data support the use of the stable BPDE DNA adducts, as relevant biomarkers of exposure to B[a]P.